Over the past 25 years, stakeholders have become increasingly involved in the development and management of community-based projects. This paper presents the results of a study aimed at establishing stakeholder perspectives and priorities for sustainable community-based drinking water systems (CBDWS). The stakeholders have agreements and biases, which require an improved understanding of the sustainability of CBDWS. Environmental and institutional components of sustainability were noted to be two top priorities among the different groups of stakeholders. Most stakeholders agreed on priorities of clean drinking water sources, properly maintained infrastructure protecting the water quality, and the need for socially aware consumer communities. A complete review of the existing engineering practices and policy development is needed for successful implementation of any sustainable CBDWS.
INTRODUCTION
Over the past 25 years, the stakeholders, which are identifiable groups or individuals who can affect or can be affected by a system (Freeman & Reed ) , have become increasingly involved in the development and management of community-based projects and have evolved as one of the fastest growing mechanisms for challenging development assistance over the past two decades (Mansuri & Rao ) . 
STAKEHOLDER SURVEY
Stakeholders were identified and contacted in almost equal proportion for each of five groups of stakeholders, to respond to a survey aimed at determining their relative priorities for a defined set of elements for a sustainable CBDWS. Selection of the respondents was made based on their involvement, experience, and ability and access to make broad contacts. Users were one of the major stakeholders. They were considered under the social stakeholders group as users' aspects were covered under the social component (see Table 1 ). However, the users included in this survey were literate to a level where they can understand the survey and respond accordingly.
Depending on the convenience of the respondent, he/she was provided with a web-based or a paper-based version of the survey (Aslam ). Each respondent was required to make a number of pair-wise comparisons between the five components, and between two to three factors within each component. The analytical hierarchy process (AHP) was used as a tool for ranking the various sustainability components and factors (Saaty ). The weights obtained using the AHP algorithm represent a measure of stakeholder subjectivities. Because of time constraints, the sub-factors were not made a part of the main survey; however, online respondents were provided with an option to deal with sub-factors. Comparison of weights between the stakeholder groups were performed using multivariate analysis of variance (MANOVA) for components and the factors within each technical component. These comparisons were performed Once the overall null-hypothesis of no difference between the groups was rejected (p < 0.05), similarity between the groups was tested using contrasts for the components, or using the Duncan pairwise multiple comparison for factors (Sokal & Rohlf ) .
Results of stakeholder survey

Survey responses
Over 450 individuals (stakeholders) were approached for responding to the survey. (Figure 1(a) ). Despite the effort to contact the respondents in equal proportions, the response rate of technical, environmental, and social stakeholders was higher as compared with institutional and economic stakeholders. The respondents affiliated (Figure 1(b) ) with academia (mainly dealing with higher education and research) and educational institutions (such as schools in and around the communities) participated more actively (44.6%), followed by the respondents from consultancies and field of engineering (22.7%), and community organizations/institutions (19.4%). The proportion of respondents from service providing agencies was the lowest (13.4%).
As expected, classification of the respondents with reference to their affiliation (Figure 2 ) was not independent.
There was a significant (p < 0.05) association between the stakeholder groups and their organizational affiliations.
There was also a significant association between the various groups of respondents and the number of years of experience (Table 2) 
Weights assigned to sustainability components
The weights assigned to the sustainability components by the various groups of stakeholders are presented in Figure 4 .
When the average weights were compared on the basis of the stakeholder attributes (groups, affiliation, years of experience, and the country of origin), only the 'groups'
were statistically significant ( was observed that all groups of respondents assigned significantly lower (p < 0.05) weights to the technical component than to the other components.
Weights for factors
The average weight profile for factors within each sustainability component were examined for differences between stakeholder attributes (Table 2 ). The average weight Bold entries were judged to be statistically significant (p < 0.05). (Table 2) . When comparing the relative weights associated with the Financing Factor (Figure 8) and the Economic Factor, it was observed that the importance of the Financing Factor increased on average by 0.76% per year of experience. For the years of experience feature, it was found that the technical, environmental and social stakeholders assigned a higher weight to the Economic Impact Factor, whereas economic and institutional stakeholders expressed a higher priority for the Financing Factor (Figure 8 ).
The weights for the factors related to the institutional component are shown in Figure 9 . The institutional stake- A clear trend of assigning higher priorities by the stakeholders to the components can be noticed from the higher weights for some components provided by the group of specific respondents directly related to these components.
The environmental component received the highest (26.1%) weight from the environmental respondents;
institutional components received maximum (25.7 and 24.5%) weights from social and institutional respondents, respectively, and the technical component was assigned a maximum average weight of (18.6%) from technical respondents.
As mentioned earlier, no studies were found in the literature with data for stakeholder subjectivities and priorities to enable a direct comparison with the results of the present study; however, Panthi & Bhattarai () assigned some weights to the elements of sustainability for evaluation of sixteen rural water supply projects in Nepal.
They assigned 50% weight to the technical component, More studies are needed in other developing countries in the various regions of the world to verify these trends.
SUMMARY AND CONCLUSIONS
This study has determined the subjectivities of the various groups of stakeholders towards sustainable CBDWS. An examination of the findings showed that stakeholders are more agreeable in their priorities with groups of similar backgrounds than the groups with different backgrounds.
These differences can be observed clearly when the combined priorities of stakeholder groups affiliated with engineering sciences and the stakeholder groups affiliated with social sciences are compared. These differences are important to understand for successful implementation of a sustainable CBDWS; otherwise it could seriously affect the system sustainability. Stakeholder involvement is important; however, its mechanism needs to be understood. As discussed earlier, stakeholders have different priorities due to their educational background, experience, and exposure;
and these priorities should be given attention for successful implementation of community-based projects. Some of the important conclusions of this study are as follows:
1. Environmental and institutional components are highly important for sustainability of CBDWS. Two major clusters of stakeholders showed a clear bias in this respect.
Stakeholders with a background of natural and The conclusions drawn on the basis of this study clearly reflect that CBDWS managed with a significant involvement of all stakeholders require a complete review of existing design and management practices. This will require further studies to suggest and improve specific measures for optimized design, execution and management of CBDWS.
